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(54) Network resource server 

(57) A network resource server is deployed in a 
convergent telecommunications network for providing 
traditionally service circuit type applications to both cir- 
cuit switches and packet switches of the convergent net- 
work. The network resource server includes a variety of 
processors for accommodating specific application 
requests from nodes within the convergent network. 
Advantageously, the network resource server has a 



greater capacity than traditional service circuit nodes 
and is able to serve both the circuit-based network ele- 
ments and packet-based network elements in a conver- 
gent network. For this reason, the network resource 
server eliminates the need for traditional service circuit 
nodes and various types of data servers. 
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Technical Field: 

[0001] This invention relates to telecommunications 
networks and, more particularly, to the convergence of 
voice telecommunications networks and packet data 
transport networks. 

Background of the Invention: 

[0002] The public switched telephone network (PSTN) 
is in a state of evolution. The ever present demand for 
faster, more efficient transport of information across net- 
work resources, coupled with the desire for more 
advanced features and applications has sparked exper- 
imentation and innovation in the telecommunications 
industry. 

[0003] One manifestation of the evolving public 
switched telephone network is the convergence of voice 
and data networks (hereinafter, "convergent networks**) 
for providing telecommunications services. Traditionally, 
voice networks send information among nodes via well 
established signaling links and protocols. Packet-based 
data networks extend packets of digitized data over 
packet-based links using protocols completely different 
from circuit-based protocols. Packet-based data net- 
works (such as the Internet) are traditionally utilized to 
interconnect computing systems. The telecommunica- 
tions industry is realizing, however, that the conver- 
gence of circuit based and packet-based networks into 
a conglomerate produces a network with an immense 
capacity for voice and data transmission. 
[0004] In traditional voice networks, features and 
applications including, but not limited to. announcement 
playback, automatic speech recognition and echo can- 
cellation are provided by service circuits which have the 
hardware and software capability necessary for execut- 
ing a variety of functions. Providing a function equiva- 
lent to the service circuit in a convergent network is 
challenging for it requires accommodation of both cir- 
cuit-based and packet-based links and protocols. 

Summary of the Invention: 

[0005] It has been recognized that there is a need for 
providing service applications with a high degree of flex- 
ibility and equal efficiency to circuit-based and packet- 
based portions of a convergent telecommunications 
network. This need is addressed and a technological 
advance is achieved in the telecommunications art by a 
network resource server (NRS) element for providing 
many different classes of service circuit and server 
functions. The NRS can be initially connected to syn- 
chronous, circuit based facilities and. as a network 
migrates towards convergence, can transparently con- 
tinue to provide service circuit type functions to both the 
packet-based and circuit based portions of the conver- 
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gent network. Ultimately, in some embodiments the 
NRS will serve in only packet-based systems. 
[0006] In one embodiment, the NRS is interconnected 
via circuit based transport links to at least one element 

5 (node) in a circuit-based network. The NRS is also inter- 
connected via packet-based links to at least one node in 
a packet-based network. By maintaining interconnec- 
tions to the circuit and packet portions of the convergent 
network, the NRS provides features and application 

10 functions to both portions of the convergent network. 
[0007] More particularly, the NRS includes circuit 
based interfaces and packet-based interfaces managed 
by a controller interconnected to the interfaces via a 
high speed backplane. The high speed backplane is 

rs designed for both circuit and packet traffic. In one exem- 
plary embodiment, the NRS also includes a plurality of 
digital signal processors, high powered reduced instruc- 
tion set computing (RISC) processors and at least one 
custom processor for accommodating a variety of fea- 

20 tures and applications as may be required in the conver- 
gent network. The NRS also includes substantial 
random access memory (RAM) and a pointer processor 
contained within the RAM for providing multicast serv- 
ices to subscribers of the convergent network. A redun- 

25 dant array of an expensive disk is also included in the 
NRS to allow for bulk storage of memory intensive serv- 
ice functions such as announcements, movies on 
demand or web pages. In alternative embodiments, the 
NRS includes some subset of the above-mentioned 

30 components as appropriate for the needs of the net- 
work. 

[0008] Advantageously, the NRS can replace all exist- 
ing service circuit nodes within a traditional circuit 
based telecommunications system while maintaining 

35 sufficient capacity to serve all packet-based requests in 
a convergent or packet telecommunications system. 
The enhanced capacity of the NRS along with its flexible 
design and ability to provide a variety of features and 
applications results in cost savings and enhanced effi- 

40 ciency to service providers who choose to implement 
such an element in their convergent networks. 

Brief Description of the Drawings: 

45 [0009] 

FIG. 1 is a simplified block diagram of a convergent 
telecommunications network including an NRS; 
FIG. 2 is a more detailed block diagram of the NRS 
so shown in FIG. 1 ; and 

FIG. 3 is a graphic representation of exemplary 
applications of the various types of processors 
found in an NRS as shown in FIG. 2. 

55 Detailed Description : 

[0010] FIG. 1 is a simplified block diagram of conver- 
gent telecommunications network 100 including circuit- 
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based portion 120 and packet-baS^pbrtion 140. In this 
embodiment, network resource server 1 70 serves both 
the circuit-based and packet-based portions of the con- 
vergent network. In alternative embodiments, NRS 170 
may serve only a packet or circuit network. 5 
[0011] Digital switching system 102 operates in a cir- 
cuit-based portion of the convergent network and 
serves telephone 104 and personal computer and 
modem 105 via subscriber lines 101 and 103. respec- 
tively. Digital switching system 102 is interconnected to 10 
a plurality of tollAandem switches represented by 
toll/tandem switching and transport network 110. More 
particularly, digital switching system 102 is intercon- 
nected to tollAandem switch network 1 10 via trunk 107. 
Toll/tandem switch network 1 10 is interconnected to dig- 15 
ital switching system 112 via trunk group 111. In this 
example, digital switching system 112 serves tele- 
phones 114 and 116 via subscriber lines 113 and 115, 
respectively. In the preferred embodiment, both digital 
switching systems 102 and 1 12 are the 5ESS® switch- 20 
ing system manufactured and sold by Lucent Technolo- 
gies Inc. 

[0012] Also shown is service circuit node 1 18 inter- 
connected to tollAandem switch network 110 and digital 
switching system 102 via links 117 and 119, respec- 25 
tiveiy. Service circuit node 118 and links 117 and 119 
are shown in phantom form to indicate that these com- 
ponents of convergent network 100 are eliminated by 
deployment of an NRS. as described below. 
[0013] The packet-based portion of convergent net- 30 
work 100 comprises packet edge vehicle 130 which 
serves network server 132, telephone 134 and personal 
computer 136. In this embodiment, network server 132 
is interconnected to edge vehicle 130 via local access 
network (LAN) link 131. LAN link 131 also serves per- 35 
sonal computer 139 via link 131. Telephone 134 and 
personal computer 136 are interconnected to packet 
edge vehicle 130 via subscriber lines 133 and 135, 
respectively. In the preferred embodiment, packet edge 
vehicle 130 is a PAthStar™ Access Server manufac- 40 
tured and sold by Lucent Technologies Inc. Packet edge 
vehicle 130 is interconnected to packet network 138 via 
dedicated packet link 137. Packet network 138 com- 
prises a plurality of routers or packet switches intercon- 
nected via a non-circuit based transport mechanism, 45 
such as asynchronous transfer mode (ATM) or via Inter- 
net protocol over SONET links. Packet network 138 
includes feature server 142 which is described in detail 
below. In this embodiment, packet network 138 is inter- 
connected to packet edge vehicle 1 44 via packet-based so 
link 143. Packet edge vehicle 144 serves telephone 146 
via subscriber line 145. 

[001 4] Also shown in phantom are firewall server 1 50, 
encryption server 152, web server 154. web cache 156, 
and video server 158. Firewall server 150 and encryp- 55 
tion server 152 are interconnected to packet edge vehi- 
cle 130 and packet network 138 via links 151 and 153 
also shown in phantom to indicate that these elements 




are obsolete by depT^Tent of NRS 170. Similarly, web 
server 1 54. web cache 1 56 and video server 1 58 are 
interconnected to packet network 138 via phantom links 
155, 157 and 159. 

[001 5] Network resource server 1 70 is interconnected 
to circuit-based portion 120 and packet-based portion 
140 of convergent telecommunications network 100. 
More particularly, NRS 1 70 maintains circuit based links 
171, 172 and 173 to tollAandem switch network 110. 
digital switching system 102 and digital switching sys- 
tem 112, respectively. NRS 170 maintains packet-based 
links 174, 175, 177 and 179 to elements in the packet- 
based portion of the convergent telecommunications 
network. More particularly, NRS 170 maintains link 174 
to packet edge vehicle 144 and link 175 to LAN link 131. 
NRS 170 maintains link 177 to packet edge vehicle 130. 
NRS 170 maintains fink 179 to feature server 142 within 
packet network 138. Feature server 142 controls NRS 
170 in accordance with needs of subscribers associ- 
ated with convergent telecommunications network 100. 
To this end, feature server 142 maintains circuit-based 
link 181 to signal transfer point 184 in circuit-based por- 
tion 120 of convergent network 100. Signal transfer 
point 184 is interconnected to tollAandem switch net- 
work 1 10 via link 189 and issues some circuit type appli- 
cation requests to feature server 142 in those networks 
in which service circuit nodes are eliminated. Service^, 
circuit nodes and applications thereof are described in 
detail in U.S. Patent 5.381,471 which is hereby incorpo- 
rated by reference. 

[001 6] Network resource server 1 70 performs a vari- 
ety of service features or applications as required by 
subscribers of convergent telecommunications network 
100. These service features and applications include 
voice service type applications, multimedia service cir- 
cuit type applications, signaling applications, filtering 
applications and web-related data applications. For 
example, NRS 170 provides voice gateway type func- 
tions including acting as a gateway between circuit- 
based portion 120 and packet-based portion 140. In this 
manner, NRS 170 serves as the conduit connecting the 
two portions of the convergent network and eliminates 
the traditional function of packet circuit gateway 1 80 and 
its links 183 and 185 to tollAandem network 110 and 
packet network 138, respectively. NRS 170 also pro- 
vides network echo cancellation, acts as an Internet 
telephony compression engine and serves as an inter- 
national gateway interconnecting convergent telecom- 
munications network 1 00 with other networks via packet 
network 138. 

[001 7] Network resource server 1 70 performs voice 
service circuit type functions by providing bulk dual tone 
multiple frequency (DTMF) tone detection, storing 
announcements, performing automatic speech recogni- 
tion and text-to-speech synthesis and acting as a voice 
dialing host. Significantly, NRS 170 provides voice cir- 
cuit-based applications, such as those described above, 
from an entity with established connections to a packet 
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transport network. Indeed, in some embodiments, a 
non-convergent circuit based network (that is, a pure, 
traditional voice network) may be serviced by an NRS 
associated with another convergent or packet-only net- 
work. NRS 1 70 is capable of providing multimedia serv- 5 
ices such as teleconferencing, video conferencing and 
acting as a multimedia bridge. NRS 170 is also capable 
of acting as an Internet call waiting host and as a voice 
mail host. 

[001 8] Due to its ability to be connected to both circuit 10 
based portion 120 and packet-based portion 140 of 
convergent telecommunications network 100, NRS 170 
is a natural conversion source between circuit-based 
protocols and packet-based protocols. It may also act 
as a service circuit node with modem capability. In this 15 
regard, it may serve as a telecommunications device for 
the deaf (TDD) bulk terminal, act as a facsimile store 
and forward engine and act as a remote access server 
or modem pool. NRS 170 eliminates the need for fire- 
wall servers by its ability to act as a high capacity Inter- 20 
net filter. Functionalities previously performed by web 
server 154, web cache 156 and 158 are all performed 
by NRS 1 70 when it acts in its data service circuit mode. 
NRS 170 also provides both encryption or decryption 
engines. 25 
[0019] FIG. 2 is a more detailed diagram of an NRS 
170 shown in FIG. 1. More particularly. NRS 170 is 
shown to include a plurality of functional entities 202 
through 214 interconnected to each other and controller 
220 via high speed backplane 213. High speed back- 30 
plane 213 is capable of connecting circuit and packet 
end points at high speed. 

[0020] Circuit interface 202 serves as an interconnec- 
tion point between NRS 200 and circuit-based network 
elements within a convergent network. With reference 35 
to FIG. 1 described above, circuit interface 202 receives 
and processes information from circuit-based links 171, 
172 and 173. Similarly, packet interface 214 receives 
and processes packet-based information from the rest 
of the convergent telecommunications network. With 40 
reference to FIG. 1, packet interface 214 receives and 
processes information from packet-based links 174, 
175, 177 and 179. In alternative embodiments, NRS 
1 70 may include only a circuit interface or only a packet 
interface. 45 
[0021] Controller 204 manages a redundant array of 
inexpensive disks (RAID) 205 interconnected to server 
204 via fibre channel or small computer systems inter- 
connect (SCSI) 203. Disks 205 store applications or 
features which require a great amount of memory so 
space, such as bulk announcements, movies on 
demand, web pages or billing data. 
[0022] Digital signal processor poc! 206 comprises a 
plurality of digital signal processors designed for per- 
forming specific applications. The digital signal proces- 55 
sor pool is best suited for performing "multiply and 
accumulate" intensive algorithms. More particularly, the 
digital signal processor pool deployed in NRS 170 typi- 



cally performs packet or circuit gateway type functions, 
bulk DTMF tone detection, teleconferencing, Internet 
call waiting, voice mail host functions, facsimile storage 
and forwarding and remote access server functions as 
required by subscribers of convergent network 100. On 
the contrary, high performance processor pool 208 
comprises a plurality of high performance microproces- 
sors. This processor pool is best suited to handle com- 
plex operations and large memory contexts. In this 
embodiment, RISC processor pool 208 serves functions 
previously performed by automatic speech recognition 
systems, firewall servers, web servers, web caches or 
video servers. Custom processor pool 210 is designed 
for accommodating those applications which require 
custom programming. An example of custom program- 
ming is a video bridge. Random access memory 212 is 
used to store data such as movies on demand, web 
pages or billing data not stored in RAID 205. 
[0023] Functional entities 202 through 214 operate in 
response to instructions received from controller 220 via 
high speed backplane 213. High speed backplane 213 
is designed to receive circuit-based instructions directly 
from circuit portion 120 or packet based instructions 
from feature server 142. In the exemplary embodiment, 
the feature server receives requests from either a 
packet network or a circuit-based network. These 
requests relate to specific applications requested by 
subscribers served by a pure circuit based system, a 
pure packet system or a convergent telecommunica- 
tions network. Feature server 142 processes the 
request and extends it to NRS controller 220 via a 
packet-based link. In this manner, the NRS receives the 
request, processes the request and extends data to the 
requesting end source via established circuit-based or 
packet-based links. Accordingly, a single NRS can 
serve an entire convergent telecommunications network 
and eliminate the need for separate service circuit 
nodes, or web server type functional units. 
[0024] FIG. 3 is a graphical representation of the var- 
ious types of applications performed by the processors 
in NRS 170. Importantly, not all applications of an NRS 
require each type of processor pool. Indeed, the NRS 
can be customized to include any subset of digital proc- 
essors, high performance processors or customized 
processors. 

[0025] In the illustrative embodiment described above, 
digital processor pool 206 is responsible for voice circuit 
type applications such as bulk DTMF tone detection, 
bulk stored announcement playback, teleconferencing 
and signaling functions. High performance (RISC) proc- 
essor pool 208 is responsible for packet type applica- 
tions such as acting as a web server, high capacity 
firewall server, compete server or automatic speech 
recognition. In this embodiment, custom processor pool 
210 provides video server applications designed for 
convergent telecommunications network 100. RAM 212 
acts as a web cache, video server and database. Some 
applications require the cooperation of several different 
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processor and RAM brand types. 
[0026] Advantageously, the flexibility of the NRS to be 
customized to a specific network along with its immense 
capacity to provide service applications for voice and/or 
data transmissions enables this network element to 
become a cost efficient and reliable means for providing 
service circuit functions. 

[0027] Although this invention has been described 
with respect to a preferred embodiment, those skilled in 
the art may devise numerous other arrangements with- 
out departing from the scope of the invention as defined 
in the following claims. 
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8. The method ofcTaim 1 wherein the step of storing 
applications in the network resource server com- 
prises storing encryption related engines within the 
network resource server. 

9. A network resource server comprises: 

a circuit-based interface interconnected to 
packet interfaces; 

a set of processors interconnected to the cir- 
cuit-based interface; and 
a controller for managing the set of processors. 



Claims 

15 

1 . In a telecommunications network including circuit- 
based elements and packet-based elements, a 
method for providing enhanced telecommunica- 
tions services comprises: 

20 

establishing an interconnection between a cir- 
cuit-based network element and a network 
resource server; 

establishing an interconnection between a 
packet-based network element and the net- 25 
work resource server; and 
implementing specific applications to a circuit- 
based network element from the network 
resource server. 

30 

2. The method of claim 1 further comprising providing 
specific applications to a packet-based element of 
the network from the network resource server. 



1 0. The network resource server of claim 9 wherein the 
circuit-based interface interconnects the network 
resource server to at least one circuit-based node 
in a telecommunications network. 



3. The method of claim 1 wherein providing network 35 
based applications in the network resource server 

. comprises storing voice service circuit type func- 
tions in the network resource server. 

4. The method of claim 1 wherein storing functions in 40 
the network resource server comprises storing mul- 
timedia service circuit type functions in the network 
resource server. 



5. The method of claim 1 wherein storing applications 45 
in the network resource server comprises storing 
signaling functions in the network resource server. 

6. The method of claim 1 wherein the step of storing 
applications in the network resource server com- so 
prises storing packet-based filtering applications in 
the network resource server. 

7. The method of claim 1 wherein the step of storing 
applications in the network resource server com- ss 
prises the step of storing web-based data in the 
network resource server. 



5 



m 



THIS PAGE BLANK (uspto) 




6 



EP 0 964 553 A1 



TO 
CIRCUIT 
FACILITIES 



202 



CIRCUIT 
INTERFACE 



•204 



205 




203 
__L_ 



CONTROLLER 
FOR REDUNDANT 
ARRAY OF 
INEXPENSIVE DISKS 



1 



206 



DIGITAL SIGNAL 
PROCESSOR POOL 



•208 



PROCESSOR 
POOL 



■210 



CUSTOM 
PROCESSOR 
POOL 



•212 



RANDOM 
ACCESS 
MEMORY 



■214 



PACKET 
INTERFACE 



TO 
PACKET 
FACILITIES 



220 



CONTROLLER 



•213 



TO 
FEATURE 
SERVER 



200 



FIG. 2 



7 



# 



<u*i>ro) 



EP 0 964 553 A1 



± 



206 



DIGITAL 
PROCESSOR 
POOL 



-208 



HIGH 
PERFORMANCE 
PROCESSOR 
POOL 



•210 



CUSTOM 
PROCESSOR 
POOL 



r 212 




-° BULK DTMF TONE DETECTION 

■o BULK STORED ANNOUNCEMENT PLAYBACK 

-° BULK ENCRYPTION ENGINES 

-o TELECONFERENCING 

-o SIGNALING FUNCTIONS 



-oWEB SERVER 

-o WEB CACHE SERVER 

-o HIGH CAPACITY FIREWALL SERVER 

-o AUTOMATIC SPEECH RECOGNITION 

-o COMPETE SERVER 



-o VIDEO CONFERENCING 



■o WEB CACHE 
-o VIDEO SERVER 
-o DATA BASE 



FIG. 3 



8 



THIS PAGE BUNK mpn» 



EP 0 964 553 A1 



J) 



European Patent 
Otflce 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 30 4033 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
ol relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.6) 



WO 97 22210 A (HEWLETT PACKARD CO ;L0W 
COLIN (GB); B0UTH0RS NICOLAS (FR)) 
19 June 1997 (1997-06-19) 

* page 16, line 22 - page 20, line 30 * 

RABBAGE R ET AL: "INTERNET PHONE- 
CHANGING THE TELEPHONY PARADIGM?" 
BT TECHNOLOGY JOURNAL, 

vol. 15, no. 2, 1 April 1997 (1997-04-01), 
pages 145-157, XP000676853 
ISSN: 0265-0193 

* page 6, column 1, paragraph 4. - page 8, 
column 1, paragraph 5. * 

W0 96 38018 A (K0P0NEN HARRI ; KAAKKOLA 
MATTI (FI); HELEN BJ0ERN (FI); 
VAEAENAENEN) 28 November 1996 (1996-11-28) 

* claims 1-18 * 

* figures 1,2 * 

LOW C ET AL: "WEBIN - AN ARCHITECTURE FOR 
FAST DEPLOYMENT OF IN-BASED PERSONAL 
SERVICES" 

WORKSHOP RECORD. INTELLIGENT NETWORK. 
FREEDOM AND FLEXIBILITY: REALISING THE 
PROMISE OF INTELLIGENT NETWORK SERVICES, 
21 April 1996 (1996-04-21), pages 1-12, 
XP002043670 

* the whole document * 



1,2,5,7, 
9,10 



1-3,5,9, 
10 



H04L12/64 
H04L29/06 
H04Q3/00 



1,2,5,9, 
10 



1-10 



TECHNICAL FIELDS 
SEARCHED (btt.Ct.6) 



H04L 
H04Q 



The present search report has been drawn up for all claims 



Place ol search 

THE HAGUE 



Date ot com p to iron or the search 

18 October 1999 



Eaaminer 

Chassatte, R 



CATEGORY OF CITED DOCUMENTS 

X : pa1icuiar»y relevant if taken atone 

Y : particularly relevant it combined w»:n anomer 

document of the same category 
A ; technological background 
O : non-written disclosure 
P : intermeciaie document 



T : theory or principle underlying the invention 
E : earlier patent cocumenl, but published on. or 

after the filing aa*e 
D : document cileo tn the application 
L . document citec -or other reasons 

& : member of the same patent tamity. corresponding 
document 



9 



EP 0 964 553 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 30 4033 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the European Patent Office EOP file on K 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

18-10-1999 



Patent document 
cited in search report 


Publication 
data 


Patent family 
member(s) 


Publication 
date 


WO 9722210 A 


19-06-1997 


AU 


704503 B 


77— 0 4— 1 QQQ 




AU 


1104097 A 


O7—07—1 QQ7 
uj u/ 177/ 




AU 


704508 B 


??-0d— 1 QQQ 




AU 


1104297 A 


07 — 07— 1 QQ7 




AU 


704385 B 


77 — 04 — 1 QQQ 
CC UH~ 1373 




AU 


1104697 A 


07-07— 1 QQ7 
uo u/ 1 77/ 




AU 


704569 B 


7Q— 04— 1 QQQ 

417 1553 




AU 


1181397 A 


07—07—1 QQ7 




CA 


2238501 A 


1 Q— Ofi— 1 QQ7 




CA 


2239408 A 


1 Q— Ofi— 1 QQ7 




CA 


2239493 A 


1 Q— Ofi— 1 QQ7 
1? UO 177/ 




CA 


2239826 A 


1 Q— Ofi— 1 QQ7 

13 UD 137/ 




CN 


1208534 A 


1 7—09—1 QQQ 

1/ \JC 1773 




CN 


1208535 A 


17-02-1999 




CN 


1208536 A 


17-02-1999 




EP 


0867091 A 


70— OQ— 1 QQQ 

OU U7 1 33 O 




EP 


0867092 A 


70— OQ-IQQft 

JU U7 1770 




EP 


0867093 A 


70— OQ-1 QQP. 

JU V7 1770 




EP 


0867094 A 


70-0Q-1 QQR 

Jv \jy 1370 




WO 


9722209 A 


19-06-1 QQ7 

1 7 UO 17 7/ 




WO 


9722211 A 


IQ-Ofi-l QQ7 

17 \J \J 177/ 




wu 


9/ZZZ1Z A 


19-06-1997 

A J \JKJ 177/ 




NO 


982510 A 


05-08-1998 

V/J UU 1770 




NO 


982511 A 


05-08-1 998 

i/J WO 1770 




NO 


982512 A 


05-08-1998 




NO 


982514 A 


05-08-1998 




NZ 


324340 A 


25-11-1998 




NZ 


323992 A 


28-10-1998 




EP 


0792074 A 


27-08-1997 




US 


5949871 A 


07-09-1999 


WO 9638018 A 


28-11-1996 


FI 


961690 A 


25-11-1996 




AU 


708519 B 


05-08-1999 




AU 


5916696 A 


11-12-1996 




BR 


9609190 A 


11-05-1999 




CA 


2221183 A 


28-11-1996 




CN 


1185268 A 


17-06-1998 




EP 


0829181 A 


18-03-1998 




JP 


11505973 T 


25-05-1999 




NO 


975343 A 


21-01-1998 













uj For mors details about this annex : see Official Journal of the European Patent Office. No. 12/82 



10 



0 



0 



